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Table 1. Species-specific standardized sample periods.

SPECIES

SAMPLING PERIOD

Turkey Vulture
Osprey

Northern Harrier
Sharp-shinned Hawk
Cobper’s Hawk
Northern Goshawk
Broad-winged Hawk
Swainson's Hawk
Red-tailed HaWk
Ferruginous Hawk
Golden Eagle

Bald Eagle
American Kestrel
Merlin

Prairie Falcon

Peregrine Falcon

02-Sep — 05-Oct*
02-Sep — 03-Oct*
02-Sep — 19-Oct*
02-Sep — 19-Oct*
02-Sep — 19-Oct*
02-Sep — 19-Oct*
02-Sep — 18-Oct
02-Sep — 18-Oct*
02-Sep — 19-Oct*
05-Sep — 28-Sep
02-Sep — 02-Oct*
02-Sep — 19-Oct*
02-Sep — 16-Oct*
02-Sep — 19-Oct*
02-Sep — 19-Oct*

02-Sep — 17-Oct*

Note: Sample periods include approximately 95% of the cumulative, study-wide count rate for a given
species unless noted with an * next to the ending date, in which case the sample period is further
constrained to between mean starting and ending dates of continuous observations.
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Table 2. Adjusted annual counts and passage rates by species: 1977-1997 versus 1998.

COUNTS RAPTORS / 100 HRS
SPECIES 1977-1997' 1998 % CHANGE 1977-1997" 1998 % CHANGE
Turkey Vulture 14 £ 4.9 16 12 6.5 £2.00 10.9 68
Ospreyr 24 £ 6.2 38 58 11.7 £ 3.09 27.9 139
Northern Harrier 245+ 41.0 . 383 56 83.7+12.45 1873 124
Sharp-shinned Hawk 1033 + 207.8 995 -4 3543 +£ 5235 4948 40
Cooper’s Hawk 622 + 1064 600 -4 215.8 £31.30 298.1 38
Northern Goshawk 24+ 7.0 .14 -42 8.6 +£2.50 6.8 -20
Unidentified accipiter 67 £ 17.1 52 -22 239 + 6.63 25.8 8
TOTAL ACCIPITERS 1746 + 293.8 1661 -5 593.1 £ 72.60 8125 37
Broad-winged Hawk 419 1 -72 2.7+ 1.19 1.1 -58
Swainson’s Hawk 139 + 84.4 261 87 71.5 £ 4560 197.1 176
Red-tailed Hawk 515 £ 103.2 488 -5 174.7 £ 3296 238.8 37
Ferruginous Hawk - 10+ 3.0 12 21 32+ 1.09 5.6 76
Rough-legged Hawk 2+09 1 -45 0.5+ 0.27 04 -23
Unidentified buteo 16 £5.3 16 -2 56+ 1.75 7.8 39
TOTAL BUTEOS 686 +£ 173.2 779 14 209.0 £ 4943 3294 58
Golden Eagle 188 +£ 43.6 137 =27 66.3 £ 16.70 67.1 1
Bald Eagle 4+£1.5 0 -100 14+ 0.44 0.0 -100
TOTAL EAGLES 192 £ 43.8 137 -29 67.7+16.74 67.1 -1
American Kestrel . 1039 £ 188.0 672 -35 374.8 £ 5746 3553 -5
Merlin 10+£3.2 11 9 3.4+ 0.89 5.5 - 63
Prairie Falcon 13530 8 40 47133 39 17
Peregrine Falcon 5+18 17 22 184057 87 392
Unidentified falcon 2+0.6 1 -36 0.5+022 0.5 -5
TOTAL FALCONS 1070 + 189.2 709 -34 365.5 £54.04 347.0 -5
' Unidentified raptor - 25+13.6 21 -17 92+492 103 12
GRAND TOTAL | 4001 + 5458 3743 -6 1366.2 = 142.75 1831.2 34

! Mean + 95% confidence interval.
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Table 3. Adjusted counts by age class and immature : adult ratios for selected species: 1992-1997

versus 1998.

. TOTAL AND AGE-CLASSIFIED COUNTS

IMMATURE : ADULT

1992-1997 AVERAGE 1998 % UNKNOWN AGE RATIO

TotaL Imm. ApuLt ToTAL IMM. ApultT  1992-1997' 1998 1992-1997' 1998
Northern Harrier 250 140 58 383 244 36 21 +57 27 26+ 108 6.9
Sharp-shinned Hawk 939 369 391 995 420" 236 18 +57 34 1.1 +£ 0.64 1.8
Cooper's Hawk 630 231 255 600 290 102 22+87 35 1.1+ 05 28
Northern Goshawk® 24 15 4 14 6 1 21+76 50 59 +309 6.0
Broad-winged Hawk 5 2 2 1 0 1 38+316 0 09 +155 0.0
Red-tailed Hawk 599 194 326 488 226 209 13 + 4.1 11 0.6 + 0.19 1.1
Ferruginous Hawk 13 2 3 12 3 3 63 +£ 213 46 0.6 + 041 0.9
Golden Eagle? 188 92 65 137 67 56 8§ +32 10 1.8 £ 1.15 12
Bald Eagle 4. 2 1 0 0 0 20 + 211 - 1.0 +£ 0.98 -
Peregrine Falcon 6 1 1 17 3 4 63 £ 169 59 1.1 £0.78 0.8

! Mean + 95% confidence interval. For age ratios, note that the long-term mean immature : adult ratio is an average of
annual ratios and may differ from the value obtained by dividing long-term average numbers of immatures and
adults. Discrepancies in the two values reflect high annual variability in the observed age ratio.

? Long-term means are for 1977-1997.

Table 4. Adjusted counts by sex and female : male ratios for selected species: 1992-1997 versus

1998.
TOTAL AND SEX-CLASSIFIED COUNTS FEMALE : MALE
1992—-1997 AVERAGE 1998 % UNKNOWN SEX RATIO
TOTAL FEMALE MALE TOTAL FEMALE MALE 1992-1997' 1998 1992-1997' 1998
Adult

Northern Harrier 250 24
American Kestrel 864 347

33
381

383
672

21

177

1+14
16 + 7.1

0.88 + 0.424 141
0.89 £ 0.113 0.75

! Mean + 95% confidence interval. For sex ratios, note that the long-term mean female : male ratio is an average of
annual ratios and may differ from the value obtained by dividing the long-term average numbers of females and
males. Discrepancies in the two values reflect high annual variability in the observed sex ratio.
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Table 5. Observation-range, bulk-passage, and median passage dates by species for 1998, with a
comparison of 1998 and 1977-1997 average median passage dates. .

1998 1977-1997
FIRSTDATE LAST DATE BuLK MEDIAN MEDIAN
SPECIES OBSERVED ~OBSERVED  PASSAGE DATES'  PASSAGEDATE’?  PASSAGE DATE®
_ Turkey Vulture 31-Aug 23-Sep 3-Sep — 15-Sep 4-Sep 18-Sep = 3.9
Osprey 6-Sep 2-Oct 7-Sep — 28-Sep 16-Sep 14-Sep = 3.2
Northern Harrier 23-Aug 25-Oct 8-Sep — 10-Oct 24-Sep 25-Sep + 2.1
Sharp-shinned Hawk 24-Aug 25-Oct 8-Sep — §-Oct 27-Sep 25-Sep £ 2.1
Cooper’s Hawk 23-Aug 24-Oct 9-Sep — 9-Oct 24;Sep 23-Sep + 2.3
Northern Goshawk 3-Sep 17-Oct 13-Sep — 17-Oct 2-Oct 29-Sep £ 4.8
Broad-winged Hawk ~ 24-Sep 24-Sep - - 20-Sep + 4.1
Swainson’s Hawk 28-Aug 2-Oct 30-Aug - 24-Sep 14-Sep 16-Sep + 4.6
Red-tailed Hawk 23-Aug 24-Oct l-Sep.— 8-Oct 20-Sep 23-Sep =+ 2.1
Ferruginous Hawk 26-Aug 24-Oct 14-Sep — 14-Oct 24-Sep 23-Sep £ 6.0
Rough-legged Hawk 15-Sep 15-Sep - _ - -
Golden Eagle 25-Aug 24-Oct 8-Sep - 14-Oct 2-Oct 1-Oct = 1.7
American Kestrel 23-Aug 24-Oct 4-Sep — 7-Oct 19-Sep 20-Sep = 2.7
Merlin 14-Sep 13-Oct 16-Sep — 10-Oct 6-Oct 28-Sep = 3.6
Prairie Falcon 23-Aug 13-Oct 3-Sep — 13-Oct 2-Oct 21-Sep = 54
Peregrine Falcon 29-Aug 17-Oct 1-Sep — 8-Oct 9-Sep 15-Sep + 4.6
Total 23-Aug . 25-Oct 4-Sep — 8-Oct 23-Sep 23-Sep = 1.6

! Dates between which the central 80% of the ﬂight passed; values are given only for species with annual counts > 5

birds.

? Date by which 50% of the flight had péssed; values are given only for species with annual counts > 5 birds.

* Mean of annual values + 95% confidence interval in days; calculated only for species with annual counts >5 birds

for >3 years. :
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Table 6. Median passage dates by age for selected species: 19921997 versus 1998.!

ADULT IMMATURE

SPECIES ' 1992-1997° 1998 1992-1997* 1998

Northern Harrier 28-Sep + 3.1 9-Oct 23-Sep £ 3.0 23-Sep

Sharp-shinned Hawk 29-Sep + 3.4 7-Oct 15-Sep + 4.1 23-Sep
. Cooper's Hawk 29-Sep + 4.6 6-Oct "17-Sep + 5.4 23-Sep

Northern Goshawk 27-Sep + 12.4 L= 29-Sep + 5.4 29-Sep

Red-tailed Hawk 24-Sep + 2.0 27-Sep 13-Sep + 2.6 15-Sep
. Golden Eagle 29-Sep + 3.1 6-Oct 1-Oct £ 22 2-Oct

! Dates by which 50% of the flight had passed; 1998 values are given only for species with annual counts of at least 5
birds, and long-term means were calculated only from annual values based on counts of at least 5 birds.

% Mean + 95% confidence interval in days.

Table 7. Median passage dates by sex for selected species: 1992-1997 versus 1998.!

FEMALE MALE
SPECIES 1992-1997> 1998 1992-19972 1998
Adult Northern Harrier 26-Sep + 4.2 27-Sep : 1-Oct + 2.8 11-Oct
American Kestrel 13-Sep + 4.2 15-Sep 22-Sep + 2.9 22-Sep

! Dates by which 50% of the flight had passed.
? Mean + 95% confidence interval in days; calculated only from annual counts >5 birds.

Table 8. Color morph-specific unadjusted counts and llght dark morph ratios for selected
buteos: 1992-1997 versus 1998.

TOTAL AND MORPH-CLASSIFIED COUNTS
- LIGHT : DARK

1992-1966 AVERAGE 1998 % UNKNOWN MORPH RATIO

ToTAL LiGHT DARK  ToOTAL LIGHT DARK 1992-1997' 1998 1992-1997 1998

Broad-winged Hawk 6 4 <1 1 1 0 50+£247 O 713+ + 3.28 1.0
Swainson’s Hawk 278 128 47 309 173 51 33+ 144 28 49 + 272 34
Red-tailed Hawk 718 545 83 609 433 63 12+20 19 72+ 150 6.9
Ferruginous Hawk 15 8§ 1 14 14 0 38£333 0 69 + 543 140
Rough-legged Hawk 2 1 <l 1 0 1 60 £ 480 O 40+ 19 0.0

! Mean + 95% CI (confidence interval). For morph ratios, note that the long-term mean light : dark ratio is an average of
annual ratios and may differ from the value obtained by dividing average numbers of light and dark morphs.
Discrepancies in the two values reflect high annual variability in the observed morph ratio.
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Figure 2. Topographic map showing the location of the Wellsville raptor migration count site.

24



All Species Combined

1200

800 -

Raptors / 100 hours

400 8 e imeteimimmenas s

O T T L T T T T T T T T T T T T T 1 T

1977 1979 1981 1983 1985 1987 1989 199i 1993 1995 1997

Year

Figure 3. Combined-species, adjusted annual passage rates: 1977-1998.
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Figure 5. Combined-species passage volume by hourly periods of the day: 1992-1997 versus 1998.
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Figure 6. Combined-species passage volume by five-day periods: 1977f1997 versus 1998. -
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Figure 18. Passage volume by five-day periods for Golden Eagles: 1977-1997 versus 1998.
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Appendix A. Common and scientific names, species codes, and regularly applied age, sex, and
color morph classifications for all raptor species observed during migration in the Wellsville

Mountains.
Species Color

Common Name Scientific Name Code Age' Sex’ Morph®
Turkey Vulture Cathartes aura TV U 8) NA
Osprey Pandion haliaetus oS U U NA
Northern Harrier Circus cyaneus NH AIBruU MFU NA
Sharp-shinned Hawk Accipiter striatus SS AlU U NA

. Cooper’s Hawk Accipiter cooperii CH AlU U NA
Northern Goshawk Accipiter gentilis NG AlU U NA
Unknown accipiter Accipiter spp. UA U 8] NA
Broad-winged Hawk Buteo platypterus BW AlIU U DLU
Swanson’s Hawk Buteo swainsoni Sw U U DLU
Red-tailed Hawk Buteo jamaicensis RT AlU U DLU
Ferruginous Hawk Buteo regalis FH AlU U DLU
Rough-legged Hawk Buteo lagopus RL 8] U DLU
Unknown buteo Buteo spp. UB 8] U DLU
Golden Eagle Aquila chrysaetos GE A211S8U* U "NA
Bald Eagle Haliaeetus leucocephalus  BE A32118SU° U NA
Unknown eagle Aquila or Haliaeetus spp. UE U 8] NA
American Kestrel Falco sparverius AK U MFU NA
Merlin Falco columbarius ML AM Br MU NA
Prairie Falcon Falco mexicanus PR U [8) NA
Peregrine Falcon Falco peregrinus PG -u U NA
Unknown falcon Falco spp. UF U 8] NA
Unknown réptor Falconiformes uu U U NA

! Age classification codes: A = adult, I = immature (HY), Br = brown (adult female or immature), U — unknown age.
2 Sex classification codes: M = male, F = female, U = unknown.
* Color morph classification codes: D = dark or rufous, L = light, U — unknown, NA = not applicable.

* Golden Eagle age codes: A = adult — no white in wings or tail; 2 = plumage class 2 — no white patch in wings,
obvious white in tail; 1 = plumage class 1 — white wing patch visible below, small wing patch may be visible above,
bold white in tail; I/S = unknown age immature or subadult — obvious white in tail, wings not adequately observed

* Bald Eagle age codes: A = adult — completely white head and tail; 3 = plumage class 3 — head mostly white, with
osprey-like dark eyeline; 2 = plumage class 2 — dark head, light belly, and/or upside-down white triangle on back; 1
= plumage class 1 — dark head, breast, and belly; I/S = unknown age immature or subadult — dark or mottled head,
other plumage features not adequately observed.
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Appendix B. History of observer participation in the Wellsville Raptor Migration Study: 1977~

1998.
1977:
1978:
1979:
1987:
1988:
1989:
1990:
1991:
1992:
1993:
1994:
1995:
1996:
1997:
1998:

Single observer throughout
Single observer throughout
Single observer throughout
Single observer throughout
Single observer throughout
Single observer throughout
Single observer throughout
Two observers throughout:
Two observers throughout:
Two observers throughout:
Two observers throughout:
Two observers throughout:
Two observers throughout:
Two observers throughout:

Two observers throughout:

: Wayne Potts (0)'

: 5-6 rotating observers (0)

: 5—6 rotating observers (0)

: Joe DiDonato (1), Fred Tilly (16), and Allen Hale (2)
: Scott Stoleson (0)

: LisaBeth Daly (1)

: Jane Kidd (0)

Jim Daly (4), and Bernd Rindermann (0) -

Shawn Farry (0), and Frank A. LaSorte (0)

Rob Clemens (1), Chris Berger—1st half (0), Andy Day—2nd half (0)
Susan Salafsky (1), and Mari Remsberg (0)

Sean O'Connor (1), and Paul Archibald (0)

Susan Thomas (1), Scott Harris (1)

Julie Heath (0), Doug Cooper (0), and Rob Wilson (1)
David Tidhar (0), and Wendy Peacock (0)

! Numbers in parentheses indicate the number of previous full-seasons of experience conducting
migratory raptor counts.
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Appendix C. Daily observation effort, visitation, and weather records: 1998.

AVERAGE  AVERAGE : AVG. AVG. AVG.

OBS. OBSERVERS  VISITORS SKy THERMAL WIND  WIND  TEMP. VISIB. VISIB. FLIGHT RAPTORS
DatE  Hours /HOUR / Hour CONDITION' Lrrr®  SpeED’ DRECT. (°C) E (kM) W (kM) Dist.* /Hour
23-Aug 5.08 1.3 0.0 clr 2 3 SW-W 23.0 292 383 2 2.8
24-Aug  7.00 2.0 03 clr, hz 1 1 var 183 250 263 2 4.0
25-Aug 2.50 1.5 0.0 ovce, hz 3 4 SW-3 18.0 200 167 2 44
26-Aug 5.00 1.7 0.0 pc-ovc, fog/hz 3 3 . var 17.5 83 117 2 5.0
27-Aug 8.50 1.8 0.0 clr, hz 1 1 sw,var 160 306 239 2 29
28-Aug 8.00 1.8 0.0 clr-pc, hz 1 1 swW 208 122 256 2 59
29-Aug  8.00 1.6 0.0 " clr-mc, hz 2 2 sw-s, var  23.1 9.4 8.8 2 5.8
30-Aug  9.00 1.8 0.9 cl-ovc, hz 3 2 sw-s,var  22.1  17.0 18.0 2 58
31-Aug 8.50 20 0.0 pc-ovc, hz 3 3 ne-e 192 155 160 2 46
1-Sep  8.00 08 0.0 clr, hz 2 2 ne-e,var 18.1 225 213 2 79
2-Sep 0.00 0VC, rain
3-Sep  5.00 1.7 0.0 clr, hz 1 1 SW-W 252 175 . 100 2 14.6
4-Sep 8.75 1.6 0.0 pc-ovc, hz 3 1 w, var 257 189 256 2 112
5-Sep  1.08 0.7 0.0 ovC, rain 4 3 w, var 160 275 250 2 1.8
6-Sep  6.50 35 0.0 pc-ove, rain 3 1 w,var,sw 20.0 294 263 2 5.8
7-Sep  6.75 25 0.0 pe-ove, hz, rain 3 2 S-W 21,6 200 125 2 9.8
8-Sep  8.50 1.6 0.0 clr-pc, hz 2 2 S-W 199 261 244 1 10.6
9-Sep 7.50 1.8 0.0 pe-ove, hz/rain/ts 4 3 s-sw,var 169 163 319 2 5.6
10-Sep 7.00 1.8 0.0 pc-ovc, rain/ts 3 2 var 183 319 194 2 8.9
11-Sep 7.75 13 - 0.0 pc-ovc, hz, rain 4 2 S-SW 219 231 413 2 6.6
12-Sep 0.00 ovc, rain o
13-Sep  6.00 29 0.0 clr-ovc, fog 3 1 var 18.1 250 15.0 2 26.2
14-Sep 8.50 1.8 0.0 clr, hz 1 1 var 244 200 233 2 26.4
15-Sep  9.00 1.8 0.0 clr, hz 1 1 SW-se 23.7 280 195 2 214
16-Sep  8.50 2.6 0.0 clr-pc, hz 1 2 s-w 249 300 190 2 18.8
17-Sep 8.75 1.8 0.0 clr-pc, hz 2 2 S-SW 276 285 29.0 2 8.6
18-Sep 9.00 1.8 0.0 clr-mc 3 6 n,s-sw 235 260 350 2 22.6
19-Sep 3.25 1.8 0.0 clr-ovc, hz 4 1 swW 113 325 450 1 4.6
20-Sep 3.00 22 0.8 - ovc, fog/rain/snow 4 1 S-SW 83 267 350 1 12.3
21-Sep 0.00 ovc, rain ]
22-Sep 7.50 1.9 0.0 clr-ove, hz 3 2 S-W 119 238 2338 1 19.6
23-Sep 850 21 0.0 pc, hz/rain 2 2 S-W 150 144 228 2 18.8
24-Sep 8.75 1.0 00 cl,pc,mc,hz 2 2 s-w 159 239 239 2 18.9
25-Sep 0.00 ovC, rain
26-Sep  0.00 ovc, rain
27-Sep 7.50. 43 0.0 clr 1 2 s-sw,var 16.6 269 28.1 1 259
28-Sep 8.75 48 0.0 clr, hz 2 2 S-W 18.1 311 283 1237
29-Sep 7.75 1.6 0.0 clr 1 2 var 18.6 325 306 2 129
30-Sep 4.50 42 0.0 mc-ovc, rain/ts 3 2 var 164 220 3790 2 16.9
1-Oct 0.00 oV, rain
2-0ct  7.50 1.7 0.0 ovc, hz/rain 4 4 var 100 206 1838 2 293
3-Oct 4.25 1.7 13 ovc, fog/snow/ts 4 0 n, var 9.2 64 0.0 2 2.8
4-Oct 233 1.3 0.0 ovc, fog/snow 4 1 n-e,var  -0.7 50 33 2 43
5-0ct  7.00 1.8 0.0 clr-mc, fog 2 2 n,ssw -05 306 294 2 6.6
6-Oct  8.00 19 0.9 clr, hz 1 2 2 9.9

n-ne,var 3.4 35.0 - 21.1
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Appendix B. continued

! AVERAGE  AVERAGE AVG. AVG. AVG.
OBS. OBSERVERS VISITORS Sky THERMAL WIND  WIND  TEMP. VISIB. VISIB. FLIGHT RAPTORS

DATE Hours /HoUR / HOUR CONDITION' Lirr?  SpeED’ DmRect.  (°C) E (kM) W (kM) Dist.* /HOUR

7-Oct 8.25 1.8 72 clr-pc, hz 2 5 S-SW 11.0 289 239 1 14.1

8-Oct  8.50 1.6 0.0 clr, hz 1 3 S-SW 120 256 233 1 25.2
’ 9-Oct -7.50 1.3 0.0 clr-mc, hz 2 2 var,s-sw 11.5 206 225 2 15.3

10-Oct  6.50 3.3 05 clr-ove 2 2  sw-nw,var 7.1 164 314 2 6.2
' 11-0Oct  6.50 3.1 04 clr-pc 2 3 S-SW 99 321 300 1 4.8

12-Oct  0.00 ovc, rain

13-Oct  6.50 1.9 0.0 clr-mc, hz 1 3 S-SW 13.7 314 243 2 13.4
' 14-Oct  6.50 1.8 0.0 clr-ove, hz 3 2 5-W 1.0 271 300 2 7.8
, 15-Oct  0.00 fog, snow

16-Oct  0.00 fog, snow

17-Oct - 4.50 15 0.0 clr-pc 2 2 swW -06 26.0 300 2 7.6
v 18-Oct  8.00 2.0 0.0 pc-ove 3 2 var 3.1 344 378 1 0.9

19-Oct  8.50 1.8. 0.0 clr-pc 2 2 n-e 43 31.7 322 1 2.0
} 20-Oct 3.50 2.0 0.0 clr 4 7 € 52 350 480 0.0
] 21-Oct  5.50 0.9 0.0 clr-pc, hz 2 2 e-s 78 350 375 2 2.0
1\ 22-Oct  0.00 snow '

23-Oct 425 0.8 0.0 "pe-ove, fog/snow 4 2 S-SW 38 90 80 1 49
" 24-Oct  5.00 0.7 0.6 mc-ovc, hz 4 2 var,s-sw 106 12.0 13.0 2 6.8
, 25-Oct  2.50 1.5 0.0 ovc, fog 4 3 n-ne 6.3 11.7 33 1 1.2

, ! Predominant sky condition during day: cir = clear (0-15% cloud cover); pc = partly cloudy (16-50% cover); mc = mostly cloudy
(51-75% cover); ovc = overcast (76-100% cover); hz = haze; ts = thunder storms; others are self-explanatory.

? Average of hourly ratings concerning prevalence of lift-generating thermals, based on subjective assessments of solar 1nten51ty,
’ wind speeds, and migrant behavior: 1 = excellent, 2 = good, 3 = fair, 4 = poor.

’ 3 Average of hourly categorical ratings: 0 = less than 1 km/h; 1 = 1-5 km/h; 2 =6-11 km/h; 3 = 12-19 kmv/h; 4 = 20-28 km/h; 5
= 29-38 kmv/h; 6 = 39-49 kph; 7= 50-61 kph.

¢ Average of hourly line-of-sight ratings concerning distance of flight from observation site: 1 = close, detection and

b identification possible with naked eye; 2 = moderate, detection possible with naked eye, but binoculars needed for identification;
3 = far, binoculars needed for both detection and identification; 4 = distant, birds detected and identified only with excellent

’ binoculars or spotting scope and by experienced observers.
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Appendix D. Observation hours and daily count totals (complete, unadjusted data) by species: 1998.

Date Hours TV OS NH SS CH NG UA BW SW RT FH RL UB GE BE AK ML PR PG UF UU Total Birds/hr

23-Aug  5.08 0 0 I. 0 1 0 0 0 5 0 0 0 0 3 0 2 0 0 1 0 1 14 2.8
24-Aug  7.00 0 0 3 3 1. 0 0 0 10 O 0 0 0 9 0 0 0 1 0 0 1 28 4.0
25-Aug  2.50 0 0 0 1 0 0 0 0 1 0 0 1 0 7 0 1 0 0 0 0 0 11 44
26-Aug  5.00 0 0 4 4 4 0 0 0 4 1 0 0 0 5 0 0 0 | 0 0 2 25 5.0
27-Aug  8.50 0 0 2 4 1 0 0 0 7 0 0 1 0 9 0 0 0 0 0 0 1 25 29
28-Aug 8.00 0 0 5 4 3 0 0 6 14 0 0 1 0 10 0 2 0 0 0 1 1 47 5.9
29-Aug  8.00 0 0 2 2 2 0 0 13 12 1 0 2 0 10 0 0 1 1 0 0 0 46 5.8
30-Aug  9.00 0 0 6 6 2 0 0 21 9 0 0 1 0 6 0 0 0 0 1 0 0 52 5.8
31-Aug  8.50 1 0 3 2 2 0 0 4 14 0 0 1 0 10 0 0 0 0 0 0 2 39 4.6
1-Sep 8.00 0 0 7 7 2 0 0 5 22 0 0 1 0 13 0 0 1 3 1 0 1 63 7.9
2-Sep  0.00 ‘
3-Sep 5.00 6 0 2 19 18 1 0 1 2 0 0 0 0 18 0 1 0 3 0 1 1 73 14.6
4-Sep 8.75 5 0 9 27 8 0 0 11 8§ 0 0 1 0 18 0 1 0 3 3 0 4 98 11.2
5-Sep 1.08 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 1 0 0 0 2 1.8
6-Sep 6.50 1 1 3 6 4 0 0 0 2 0 0 3 0 16 0 0 1 0 0 0 1 38 5.8
7-Sep | 6.75 0 7 6 14 8 0 0 2 6 0 0 3 0 17 0 0 1 2 0 0 0 66 9.8
8-Sep 8.50 0 2 4 20 14 0O 0 0 8 0 0 6 0 30 0 0 3 2.0 0 1 90 10.6
9-Sep 7.50 2 1 0 15 1 0 0 2 6 0 0 2 0 9 0 0 3 0 1 0 0 42 5.6
10-Sep  7.00 0 0 7 15 9 0 0 2 12 0 0 1 0 12 0 0 1 2 1 0 0 62 8.9
11-Sep 7.75 0 0 6 12 6 0 0 0 8 0 0 1 0 18 0 0 0 0 0 0 0 51 6.6
12-Sep  0.00
13-Sep  6.00 0 3 13 19 6 1 0 72 19 0 0 2 0 18 0 0 1 1 0 0 2 157 26.2
14-Sep  8.50 0 2 24 38 33 1 0 51 35 1 0 4 0 24 1 0 1 6 1 0 2 224 . 264
-15-Sep  9.00 1 0 23 49 17 0 0 29 30 2 1 6 0 29 0 0 0 3 2 0 1 193 214
16-Sep  8.50 0 N 18 40 36 O 0 2 29 0 0 4 0 22 1 1 1 1 0 0 0 160 18.8
. 17:-Sep - 8.75 0 1 5 23 13 0 0 5 10 0 0 5 0 12 0 0 1 0 0 0 0 75 8.6
18-Sep  9.00 0 0 5 31 23 0 0 22 35 1 0 4 0 67 0 0 1 4 5 0 5 203 22.6
- 19-Sep 325 0 1 1 1 4 1 0 0 2 0 0 0 0 5 0 0 0 0 0 0 0 15 4.6 .
20-Sep  3.00 0 1 3 10 O 0 0 5 0 0 0 0 o 0 -0 0 0 0 0 0 37 12.3
- 21-Sep  0.00 ' '
22-Sep-  7.50 0 0 31 28 27 O 0 10 25 1 0 7 0 14 0 0 1 2 0 0 1 147 19.6
23-Sep 8.50 1 6 17 38 26 0 0 9 34 0 0 0 0 26 0 0 0 1 1 0 1 160 18.8
24-Sep 875 - 0 2 19 30 33 0 1 17 26 2 0 3 0o 27 1 0 0 4 0 0 0 165 18.9
©25-Sep  0.00
' 26-Sep  0.00




. Ap'pehdix D. continued.

Date- . Hours TV OS NH SS CH NG UA BW SW RT FH RL UB GE BE AK ML PR PG UF UU Total Birds/hr

. 27-Sep  7.50 0 1 22 44 32 -0 0 4 25 0 0 2 0 57 2 0 0 3 1 0 0 193 25.7
28-Sep . 875 0 5 33 69 39 0 0 13 19 0 0 1 0 46 0 0 0 0 0 0 0 225 25.7
29-Sep  7.75 0 0 19 30 13 2 0 5 13 0 0 1 0 12 0 0 0 4 0 0 1 100 12.9
30-Sep 450 0 0 10 28 15 O 0 0 16 0 0 2 0 5 0 0 0 0 0 0 0 76 16.9
1-Oct 0.00 . - . .
2-Oct 7.50 0 1 6 82 43 2 0 3 18 1 0 12 0 46 0 3 0 2 1 0 0 220 29.3
3-Oct 425 0 0 1 7 2 0 0 0 0 0 0 0 0 2 0 0 0 0 0 0 0 12 2.8
4-Oct 233 0 0 3 3 1 0 0 0 2 0 0 1 0 0 0 0 0 0 0 0 0 10 4.3
5-Oct 7.00 0 0 13 11 3 0 0 0 6 0 0 8 0 4 0 0 0 1 0 0 0 46 6.6
6-Oct 800 O 0 15 25 16 0 0 0 6 0 0 11 o0 4 1 1 0 0 0 0 0 79 9.9
7-Oct 8.25 0 0 8 52 18 1 0 0 7 0 0 8 0 13 0 0 0 1 0 0 0 108 13.1
8-Oct 8.50 0 0 10 .85 21 1 0 0 37 0 0 9 0 23 3 0 1 1 0 0 0 191 22.5
9-Oct 7.50 0 0 13 32 23 0 0 0 8 0 0 6 0 19 o0 0 0 0 0 0 0 101 13.5
10-Oct = 6.50 0 0 15 7 6 0 0 0 4 0 0 4 0 2 1 0 0 0 0 0 0 39 6.0
11-Oct  6.50 0 0 7 7 1 1 0 0 8 0 0 2 0 3 0 0 0 1 0 0 0 30 4.6
12-Oct  0.00 ' ‘
13-Oct . 6.50 0 0 8 31 14 0 0 0 5 1 0 11 0 10 1 1 0 0 0 0 0 82 12.6
14-Oct - 6.50 0 0 6 5 9 1 0 0 15 2 0 2 0 5 0 0 0 0 0 0 1 46 7.1
15-Oct  0.00
16-Oct  0.00
17-Oct  4.50 0 0 4 7 4 2 0 0 3 0 0 4 0 1 0 0 1 1 0 0 0 27 6.0
18-Oct  8.00 0 0 3 2 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 7 0.9
19-Oct  8.50 0 0 5 3 5 0 0 0 1 0 0 1 0 0 0 0 .0 0 0 0 0 15 1.8
20-Oct 350 0O 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 . 00
21-Oct  5.50 0 0 3 1 1 0 0 0 1 0 0 5 0 0 0 0 0 0 0 0 0 11 2.0
22-Oct  0.00 : :
23-Oct  4.25 0 0 4 2 3 0 0 0 4 0 0 1 0 0 0 0 0 0 0 0 0 14 3.3
24-Oct  5.00 0 0 5 5 2 0 0 0 11 1 0 2 0 1 0 0 0 0 0 0 0 27 54
25-Oct  2.50 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 0.8
Total 35875 17 39 443 1005 587 14 1 309 609 14 1 154 0 727 11 13 19 55 19 2 30 4069 113
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Appendix E. Observation effort and raptor counts (complete, unadjusted data) by year and species: 1977-1979, 1987-1998.

1977 1978 1979 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 Mean
Start date 6-Aug  4-Sep  6-Sep  7-Sep - 3-Sep  3-Sep 28-Aug 25-Aug 23-Aug 24-Aug 26-Aug 22-Aug 23-Aug 22-Aug 23-Aug 26-Aug
End date 26-Nov 1-Nov  17-Oct 20-Oct 20-Oct -20-Oct 20-Oct 24-Oct 25-Oct 26-Oct 26-Oct 25-Oct 25-Oct 25-Oct 25-Oct  25-Oct
Observation days 62 43 41 42 45 47 52 59 63 55 49 62 55 57 53 52
Observation hours 317.17 234.83 24225 30350 36642 31592 339.00 417.75 428.00 414.25 333.25 407.75 37425 37792 358.75 348.73
Raptors / 100 hours 885.0 12575 11604 9687 8998 981.6 707.1 11899 1048.1 908.6 1461.7 1389.8 12224 7123 11342 1061.8
SPECIES RAPTOR COUNTS
Turkey Vulture 6 7 8 11 10 9 1 39 15 28 16 - 43 33 47 17 - 19
Osprey . 5 8 13 11 17 30 19 34 29 25 44 41 35 39 39 26
Northern Harrier 159 200 173 4 278 181 172 196 430 330 208 363 362 315 171 443 265
Sharp-shinned Hawk 618 737 570 793 1073 832 546 997 989 1000 901 1217 928 652 1005 857
Cooper's Hawk 457 333 495 1362 549 - 603 260 621 601 596 778 874 701 388 587 547
Northern Goshawk 35 32 30 8 15 15 20 18 74 26 16 23 27 17 14 25
Unidentified accipiter 86 53 122 64 25 43 47 59 124 44 70 66 73 22 55 64
TOTAL ACCIPITERS 1196 1155 1217 1227 1662 1493 873 1695 1788 1666 1765 2180 1729 1079 1661 1492
Broad-winged Hawk 0 0 2 5 1 9 4 10 3 2 5 13 .7 3 1 4
Swainson's Hawk 19 5 21 44 12 47 188 129 97 91 487 468 419 106 309 163
Red-tailed Hawk 311 258 238 409 © 401 413 298 908 566 621 891 926 876 430 609 544
Ferruginous Hawk 2 0 3 6. 11 8 6 16 13 15 23 18 15 8 14 11
Rough-legged Hawk 2 0 1 1 4 3 0 1 2 1 2 0 3 6 1 2
Unidentified buteo 10 13 21 12 5 5 34 17 38 26 14 24 33 9 19 19
TOTAL BUTEOS 344 276 286 477 434 485 530 1081 719 756. 1422 1449 1353 562 953 742
Golden Eagle 236 285 237 73 106 119 108 292 423 133 224 163 127 212 154 193
Bald Eagle 5 3 3 5 4 0 2 13 10 10 4 3 2 7 0 5
TOTAL EAGLES 241 288 240 78 110 119 110 305 433 143 228 166 129 219 154 198
American Kestrel 808 970 799 817 857 744 557 1307 1118 888 975 1371 922 524 727 892 -
Merlin 2 3 5 10 11 15 3 21 17 8 11 17 12 8 11 10
Prairie Falcon 4 15 11 10 7 11 16 13 17 14 33 18 17 23 13 15
Peregrine Falcon 0 0 0 7 5 5 9 10 7 7 6 11 8 9 19 7
* Unidentified falcon 0 0 2 2 1 2 4 2 3 3 0 1 1 3 2 2
TOTAL FALCONS 814 988 817 846 881 771 589 1353 1162 920 1025 1418 960 567 772 926
Unidentified raptors- 42 31 57 12 2 16 79 34 10 18 8 8 21 8 30 25
‘GRAND TOTAL 2807 2953 2811 2940 3297 3101 2397 4971 4486 3764 4871 5667 4575 2692 4069 3693
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